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ITINERARY 
Caravan assembles, headed East, in front of Galena High School. 
Proceed east and turn north on Prospect. 
Turn right (E) on High St~eet. 
Turn left (N) on Hill Street. 
Turn left (W) on Dodge Street, and immediate-right (N) on Mars Street 
(Ridge Road). 
Caution. Stop sign. Go left (NW) on Franklin. 
Danger. Stop sign. Continue ahead (N) on Route No. 80-20. 
Junction Routes 80 and 20; continue ahead (N) on Route No. 80. 
Hill rising about 6 miles distant on west is Sinsinawa Mound, an outlier 
of Silurian limestone left behind when erosion caused the Silurian escarp-
ment to retreat southward. (See Stop No. 7). 
Eagle-Pitcher Mine on right. 
Wisconsin-Illinois State Line. 
Turn right (east) on side road. 
§TOP NO. 1. Park along roadside. 
Road cut shows outcropping ledges of Ordovician dolomite belonging 
to the Prosser member of the Galena formation. Most of the crevice 
deposits of lead and zinc occur in this member, which is a magnesian lime-
stone or dolomite. Like the remainder of the Galena formation it was 
deposited in the marine waters of an extensive inland sea that covered 
all of the Upper Mississippi Valley. 
Nodules of whitish chert {Si02) are characteristic of some zones of the Prosser. Fossils have been largely destroyed by recrystallization 
of the dolomite. 
Cross Creek. 
Cross Creek. 
Take left fork beyond schoolhouse. 
Cross Creek. 
STOP NO. 2. Park along roadside. 
These outcrops lie at a lower level than the Prosser strata at Stop 
No. 1. They expose earlier beds important in relation to the lead and 
zinc deposits of the r~gion. In the bottom of the little ravine beside 
the road may be seen the top of a bluish limestone formation, the Quimbys 
Mill member, or the "glass rock" of the miners. 
Above the Quimbys Mill limestone lie hi hl fossiliferou d n 
gray limestone strata separated by thin seams of reddish brown shale 
which is high in carbonaceous matter. This is the Guttenberg Member or 
the "oil rock" of the miners. Between the "oil rock" and the ''glass 
rock" a ·few inches of rapidly weathering calcareous shale represents the 
"clay bed." 
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The Guttenberg limestone contains a variety of fossils, too nu~erous 
to list, but especially characteristic are two brachiopods, Sowerbyeila 
sericea, and Resserella rogata. In addition to these and other brach~ 
iopods, we find large numbers of trilobites, gastropods (snails), pele• 
cypods (clams), cephalopods, bryozoa (moss animals), crinoid joints, and 
an occasional cup coral (Streptelasma). 
Above the "oil rock" are found bluish and grayish strata intermediate 
in character between the Guttenberg limestone and the Prosser dolomite. 
This is the Ion member of the Galena formation, and may be seen a short 
distance up the small ravine and at the top of the roadside cliff. 
The principal lead and zinc ore deposits of the region lie in the 
oil rock (Gutterberg member}. 
Road forks. Go right and continue in Valley past old mine dumps. 
Cross Galena River. 
Junction. Turn right on road to Council Hill. 
Junction. Jog left and right in Council Hill, and follow signs to 
"Scales Mound." 
SIOP NO. 3. Park along roadside. 
The high hills rising to the south mark the north edge of the Sil-
urian escarpment. Originally the Silurian dolomite which forms the 
escarpment, extended over the entire region above the Ordovician strata. 
Erosion over an immensely long period of time has stripped away the 
Silurian strata from the country north of here and cut deeply down into 
the Ordovician formations. The flat surface of the uplands in the fore-
ground are formed by the top of the hard Galena dolomite whereas the 
slope between this upland and the Silurian escarpment is carved by ero-
sion in the much softer Maquoketa shale. 
Continue ahead, southeast. 
Road junction. Turn left, east. 
0.5 16.1 Outcrop of loess along gully on left. This is an eolian deposit which, 
during the Ice Age, was picked up by the winds that blew across the sedi-
ment choked Mississippi and that dropped the dust over the country to the 
east. The river at that time was carrying great quantities of water and 
detritus released by the melting of the glaciers farther north. 
\v 0.4 14.8 
This loess and the terraces along the Mississippi are the only de-
posits resulting from the Ice Age glaciation in the Galena region. This 
region is part of the "driftless" area, a section of Wisconsin and Illi-
nois that was never glaciated, although surrounded on all sides by 
glacial terrane. 
§TOP NO. 4. Stop along roadside, Quarry in Galena dolomite. 
The strata in this quarry lie slightly higher and are slightly 
younger than the Prosser beds of Stop No. 1. While they have an appear-
ance similar to the latter, they lack chert and contain numerous examples 
of a problematical sponge, Receptagutites ~' locally known as the 
"sun-flower coral." 
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Continue ahead, southeast. 
Caution - Railroad crossing. 
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Cross east fork, Galena River~ Galena dolomite outcrops. 
Mt. Zion school on right. 
Road turns right, south. 
Road junction. Turn left, east to Scales Mound. 
Road junction, turn left, north. 
Enter SCALES MOUND. 
0.1 19.~ Reverse route under Railroad trestle. 
"'-J §TOP NO. 5. 
o.o 19.7 
0.6 20 3 
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Cut along railroad west of trestle exposes about 30 feet of Ordo-
vician, ·Maquoketa shale, underlain by Galena dolomite in thin layers. 
This thin-bedded dolomite is the Dubuque Member, which lies immediately 
above the Stewartville strata seen at Stop No. 4. 
The lower 5 feet of the Maquoketa shale includes some soft, brown, 
phosphatic layers which have a dwarfed ("depauperate") fauna of pelecy-
pods {Ctenodonta), gastropods (Liospira), cephalopods (artboceras), etc. 
Retrace route southward through Scales Mound. 
Road junction. Turn right, west. 
Outcrop of Maquoketa calcareous siltstone in road cut. 
§TOP NQ. 6. Park along roadside. 
The blocky, hard, buffy, calcareous siltstone exposed in the road 
cut lies near the middle of the Ordovician, Maquoketa Formation. Because 
it is harder than the shale above and below, it tends to make a secondary 
terrace between the hard, Galena limestone below, and the Silurian lime-
stone above. At some localities, these beds contain excellent fossils 
including trilobites and graptolites. 
0.0 20.9 Continue ahead, west. 
0,5 21.4 ~~IO. 7o Park along road and ascent Scales Mound~ 
In the road ~ut at the base of ~;;he mound, soft blue clay, represent-
ing the top of the Maqu~keta formation is exposedo On the flanks of the 
mound dull gray, fine grained, argillaceous dolomite rep~escnts the Edge-
wood, the oldest Silurian formation in the rqgion. The mound is capped 
by the highly cherty dolomite of the Kankakee formation which contains 
fossil corals small brachio ods, etco 
Below us to the west, mc.y be seen the plateau on the Gal~na dolomite 
trenched by the dendritic pattern of valleys cut down into th0 formation. 
In the distance, . beyond the Mississippi, rise the higher hills of the 
Si ltlr ian escarpment, which from there can be t:raced sotrthea~.tward to the 
hills immediately south of the Mound~ The Mound itself !s merely a small 
outlie~ which eroslon has cut off :from the esca . .rp1:1ento Othel' well known 
outliers visible from Seales Mounci, are Sins.ina.wa, nea:rly due west, and 
the Platte Mounds 20 miles .;~o .. ,he nol'th, and 1,420 feet high. 
o.o 21.4 Turn left, south. 
4 
1.7 23.1 stOP NO. a. Park along roadside. 
1.3 24.4 
0.1 24.5 
4.0 28.5 
0.9 29.4 
0.6 30.0 
0.6 30.6 
0.1 30.7 
0.1 30.8 
0.5 31.3 
0.1 31.4 
0.1 31.5 
0.3 31.8 
0.2 32.0 
o.o 32.0 
.0.2 32.2 
0.1 32.3 
0.15 32.45 
0.05 32.5 
1.7 34.2 
0.2 34.4 
0.2 34.6 
0.4 35.0 
1.3 36.3 
0.2 36.5 
0.1 36.6 
0.2 36.8 
Shallow outcrop with much residual chert weathered out of the Kan-
kakee formation. Stop will be made to collect fossils if time permits. 
Junction with road right to Council Hill. Continue ahead west. 
Road cut and quarry on right expose Edgewood and Kankakee strata. 
Descend steep grade; Galena quarry on right. 
Cross Galena River. 
Enter GALENA. 
Cross Hewletts branch on Meek Street. 
Turn left on Main Street. 
Stop sign. Turn left and right onto Franklin and Commerse Streets. 
Pass through flood gates. 
Danger. Stop sign. Turn left on Routes No. 20 and 80 and cross bridge. 
At ·east end of bridge turn left north onto Park Avenue. 
Turn right, south, on road to Grant's home. 
Grant's Home Parking Area. Lunch ~. 
Reverse route and descend hill • 
Turn left on Lafayette Street. 
Stop sign. Cross Routes 20 and 80 and continue ahead. 
Turn left on River Street. 
Turn right onto Blackjack Road. 
Road forks. Go right (SW) on Blackjack Road. 
Dygerts Mound to right of road is capped by Silurian limestone. 
Road forks. Go left on Blackjack Road. 
Pilot Knob on right is capped by Silurian limestone. 
Blackjack Mine on right. 
Road forks. Go left on Blackjack Road. 
Cross Smallpox Creek. 
STOP NQ. 9. Park along roadside. 
We are parked on a terrace which rises nearly forty feet above the 
level of the creek, to a height of 640 feet above sea level. The cut in 
the opposite bank of the creek shows that the terrace is made up of 
stratified sands, silts and clays which include numerous molluscan fossils 
similar to those living in the region today. 
lhe terrace is a backwater deposit made in the lower end of Smallpox 
Creek valley at a time when the Mississippi River was loaded with sedi-
ment washed out from the melting Mankato glacier which stood many hundred 
miles upstream. Since the river had more sediment than it could carry 
off it continued to build up its bed to higher and higher levels. This 
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at first acted as a dam which converted the lower ends of the tributary 
valleys into small lakes, which however, rapidly disappeared as their 
·basins filled with fine sediments washed from the hills. 
The present Mississippi River is reexcavating its old channel and 
now flows some 50 feet below the Mankato level which is thus left behind 
as a terrace. 
0.0 36.8 Continue ahead south. 
0.3 37.1 Gray mine of Tri-State Zinc on left. The huge tailing pile from the mill 
is conspicuous in the foreground. The ore is brought up from underground 
along an inclined road and taken directly to the mill for processing. 
Here the ore is crushed to a fine size and separated from the barren rock 
in part by jigging and in part by flotation. 
The lead and zinc sulphides are concentrated by this process. This 
concentrated -ore is then shipped elsewhere for smelting. 
0.0 37.1 Continue ahead, south. 
0.7 37.8 Note destructive soil erosion on right. 
0.2 38.0 Turn left on side road to Bautsch mine. 
0.2 38.2 m:.QLJjO. lQ. Park along road. 
o.o 38.2 
0.2 38.4 
0.5 38.9 
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0.9 40.0 
1.1 41.1 
The inclined tunnel from the gray mine is at present being used to 
remove the ore f~om this property and the shaft is used as an air vent. 
In the ore piles around the shaft may be found numerous hand samples 
of the lead and zinc sul.phides (galena and sphalerite) ;marcasite ("sul-
phyr" of the miners) and calcite ('~tiff") as well as the various types of 
rock associated wi·ch the ore. 
Reverse route. 
Junction with Blackjack Road. Turn left, south. 
Danger. Railroad Crossing. 
Go right on minor road. 
Cross creek. 
STOP NO. ll• Parking area. Park cars and walk south along river to Gill 
Brothers Mine. 
This is an example of a crevice working. These ore bodies are long 
narrow solution channels that developed in the Galena formation along the 
joint planes which intersect the rock. The lead and zinc ores of the 
crevice deposits generally lie at higher levels in the formations than do 
the flat-and-pitch d€posits in which large mines are operating. The 
crevice deposits are rich but relatively small. 
The bluffs along this stretch of river a•e honeycombed with old 
crevice workings. 
o.o 41.2 Reverse route to Blackjack Road. 
2.0 43.1 Blackjack Road. Turn right, southeast. 
1,6 44,7 Turn left, northeast, at top of long steep grade. 
0.2 44.9 Rice town hall on right, 
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2.1 47.0 §TOP NQ. 12. Park along roadside. 
Peneplain view. Although the topography in the Galena area is the 
most rugged in the state of Illinois, the highest hills all rise to 
nearly the same elevation, producing a level horizon between 1,000 and 
1,100 feet .above sea level. This is the Dodgeville peneplain. At some 
distant time in the geologic past, this peneplain level represented a 
continuous plane, then lying close to sea level. The plain of that day 
was carved by long erosion out of higher strata, which once existed here, 
until the streams eventually arrived at the point where they could cut 
no further. 
Since that time the region has been uplifted, allowing the streams 
to cut new valleys and ridges below the old peneplain level. 
0.0 47.0 Continue ahead, northwest. 
0.9 47.9 §TOP NO• 13, Park along road and walk west. through fields to Sunset 
Point. 
o.o 47.9 
1.2 49.1 
1.5 50.6 
0.6 51.2 
1.7 52.9 
From Sunset Point we look down on the zinc mines that we passed 
earlier in the afternoon. The Bautsch shaft lies to the left, the Tri-
State workings in the foreground and the Blackjack mine to the right. 
Pilot Knob is a conspicuous feature to the northwest, and the Mississippi 
River flows through its gorge in the middle distance. The old peneplain 
surface, floored by Silurian limestone, forms the horizon on the Iowa 
side of the river. 
Return to ~ars and continue ahead, northwest, down steep grade. 
Cross Smallpox creek. 
Note Hangman's Knob straight ahead with Dygerts Mound on left and Horse-
shoe Mound on right. 
Road junction. Go right, north, on Blackjack Road. 
Stop sign. Junction with Route 20-80 in Galena. 
End of Conference 
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GEOLOOICAL HIST<:RY OF THE GALENA AREA 
BEDROCK FORMATIONS 
The bedrock that comes to the surface in Jo Daviess County is of Ordovician 
and Silurian age. Since these formations originated as deposits of sediment or as 
precipitates over the floors of ancient seas, the rock occurs in layers or strata. 
Because the earth's crust, in the Galena region, has been little disturbed since the 
time of the deposition of the layers, these still lie in a nearly horizontal attitude. 
The rocks have, however, been seriously subjected to erosive forces, with the result 
that the latest strata occur only on the highest hills and the oldest strata are 
exposed in the deepest valleys. The succession of strata in the Galena region, from 
top down, is as follows• 
Silurian system 
Niagaran series 
Joliet dolomite 
Alexandrian series 
Kankakee cherty dolomite 
Edgewood earthy dolomite 
Ordovician system 
Cincinnatian series 
Maquoketa shale and limestone 
Champlainian series 
Galena formation 
Dubuque shaly dolomite 
Stewartville dolomite 
Prosser dolomite 
Ion dolomite 
Guttenberg limestone and "oil rock" 
Platteville formation 
Quimby's Mill limestone ("glass rock") 
Deep wells drilled to a depth of over 1,500 feet 
stratified rocks below the lowest bedrock exposed at the 
35' 
101 -40 1 
1201-200' 
45 1 
30' 
140' 
20' 
14 1 
18' 
at Galena show older 
surface. 
Beneath the Platteville limestone lies the St. Peter sandstone, underlain in 
turn by dolomites and sandstones of the Prairie du Chien group. All of these are 
of Ordovician age, but below them are older layers of sandstone and dolomite, over 
1,000 feet in total thickness, that belong to the Cambrian period. VIells in Jo 
Daviess County do not penetrate below the Cambrian strata but evidence from adjoining 
regions show that below these are much older crystalline rocks such as granite, 
basalt, or gneiss. · 
FORMATION OF THE GRANITE BASEMENt' 
These ancient crystalline rocks are commonly referred to as the "granite 
basement," and are, in fact, the foundation on which the stratified bedrock layers 
were later deposited. The rocks of the ubasement" formed between 2 billion and 600 
million years ago. · During this great span of time, crustal disturbances folded these 
ancient rocks into mountain ranges or thrust them deep below the surface where they 
partially remelted under the intense heat and pressure. From deep in the crust, 
other masses of molten rock poured out over the surface as lava flows, or cooled 
slowly underground to form rocks like granite and gabbro. 
,. 
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The last great mountain building period was followed by a long quiescent 
interval during which erosion beveled the hard rocks of the mountain ranges down to 
a relatively flat plain. 
FCfUMTION OF THE STRATIFIED BEIROCK 
Following the final beveling of the ancient mountains, an arm of the sea 
moved inward over the interior of the continent, to deposit the Cambrian strata 
encountered in the deep wells of Jo Daviess County. This Cambrian sea brought with 
it the marine life of that day, the remains of which have been left behind as fossils 
in the rock. For the succeeding 200 million years this part of Illinois was covered 
a large part of the time by the waters of these shallow inland seas. The limestone 
and shale deposits of the Ordovician and Silurian seas are evident in the rocks which 
form the rugged hills of the Galena country today. But evidence from adjoining re-
gions indicates that the Devonian sea also covered this region, and probably the · 
Mississippian as well. Vfuether the Pennsylvanian strata which bear the rich coal 
deposits farther south in Illinois ever extended across this country is less certain. 
LOKi INI'ERVAL OF EROSION 
Toward the end of the Paleozoic Era what is now Illinois rose to a moderate 
elevation above the sea and was never again covered by marine waters. This uplift 
allowed erosion to set to work carving the landscape into a network of valleys and 
ridges so that in time hundreds and possibly thousands of feet of strata were removed 
from the Galena region. The material from the wasting strata was carried away by 
the streams to be deposited in more remote regions. Thus there was no means of 
preserving a record of the life of the Age of Reptiles in this area nor of the Age 
of Mammals that followed. Since it was a dry land region of low to moderate relief, 
there is no reason why the Dinosaurs and their successors, the mammals of Tertiary 
times, should not have flourished here. 
EFFECTS OF TI-E ICE AGE 
The last million years of geologic time are notable as the period of Pleisto-
cene glaciation. It is not to be thought that glaciers existed continuously through-
out the whole million year span of the Pleistocene. Here in the interior of North 
America, t _here were four stages of continental glaciation separated by much longer 
intervals of milder climate during which the glaciers disappeared. 
In terms of the Galena area, some of the glacial advances came from the 
Canadian northwest, some from the northeast, and some from directly north. Thus, 
while nearly all of North America north of the Missouri and Ohio rivers was covered 
at some time or other by glacial ice, this ice at no time covered all of the area 
simultaneously. In fact there is one area, comprising the southwest quarter of 
Wisconsin, and including Jo Daviess County, Illinois, that, by chance, was never 
glaciated at all, although surrounded on all sides by glaciated country. 
This does not mean, however, that Jo Daviess County was not influenced by the 
events of the glacial period. Some geologists believe that the Mississippi itself 
originated early in the Pleistocene, during the first, or Nebraskan, glaciation. 
However that may be, it is undeniable that the gorge of the river was deepened and 
widened by the great floods that poured out from the melting glaciers. Finally, to-
ward the end of the Ice Age, the deep rock valley was filled to a height of several 
hundred feet by sediments washing out from the glaciers that stood some hundreds of 
mil~s upstream. 
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At such times, it may be assumed that during the summer seasons when the 
melting was most rapid, the valley was filled from bluff to bluff by torrentia.l 
waters. But as the winter season approached, and melting ceased the stream became 
drastically shrunken and left great expanses of sand and mud exposed to the autumn 
gales. These winds, blowing prevailingly from the west, moved the sand eastward into 
dunes close to the eastern bluffs, but lifted the dust high out of the valley to 
settle over the hilltops to the east, there to form, in time, a thick mantle of 
"loess." 
REFEREN::ES 
"Geology and Geography of the Galena and Elizabeth Quadrangles," Trowbridge and Shaw. 
Illinois Geological Survey Bulletin No. 26. 1916. 
"Bedrock Topography of Illinois," Horberg. Illinois Geological Survey Bulletin No. 
73. 1950. 
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Stages 
Recent 
Time Table of Pleistocene Glaciation 
(after M. M. Lei~hton and H. B. Willman, 1950) 
Sub-stages Nature of Deposits ~pecial Features 
Soil, in.t'ant to youthful pro-
file of weathering, lake and 
river dP1osits, dunes, peat. 
Late Fluvial deposition - Lake Agassiz Torrent 
Mississippi, Illinois, and eroded Late Mankato 
Mankato Ohio river valleys; dune deposits 
sand, some loess deposits 
Early along Mississippi River Lake Duluth Torrent 
Vall~; and deposits in Lake eroded Early Mankato 
Chicago. deposits 
Forest bed, Two Creeks, 
Wisconsin 
Wisconsin Car,y Drift, loess, dunes, beginning Kankakee and Lake Maumee 
of deposits in Lake Chicago Torrents (4th glacial) 
Tazewell 
Iowan 
Farmdale 
(Pro-Wis.) 
Sangamon 
(3rd interglacial) 
Buffalo Hart. 
Jacksonville 
illinoian Payson 
(3rd glacial (terminal) 
. . 
Loveland 
(Pro-lll.) 
Yarmouth 
(2nd interglacial) 
Kansan 
( 2nd glacial) 
Aftonian 
( lst interglac ial) 
Nebraskan 
(lst glacial) 
Drift, loess, dunes, lake 
dep~sits 
Drift, loess, dunes. 
Loess (in advance o£ glacia-
tion) 
Soil, mature profile of weath-
ering, alluvium, peat 
Drift 
Drift 
Drift 
Loess (in advance of glacia-
tion) 
Soil, mature profile of weath-
ering, alluvium, peat. 
Drift 
Loess 
Soil, mature profile of weath-
ering, alluvium, peat, 
Drift 
Fcx River Torrent 
Westward diversion of 
Mississippi River into 
Iowa by Tazewell ice 
lobe 
~ 
